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(57) Abstract: A method for smelting a titanium metal <Ti) wherein tita- 
nium oxide (TIOz) is subjected to thermal reduction to produce a titanium 
metal, characterized in that it comprises charging a mixed salt of calcium 
chloride {CaCI z ) and calcium oxide (CaO) into a reaction vessel, heating 
the mixed salt to prepare a molten salt as a reaction region, electroryzing 
the molten salt to thereby convert the reaction region to a strong reducing 
molten salt containing an 1-valent calcium ion (Ca + ) and/or calcium (CaX 
supplying titanium oxide into the strong reducing molten salt, to reduce the 
titanium oxide by the 1-valent calcium ion (Ca+) and/or calcium (Ca) and 
deoxidize the titanium metal having been formed by the reduction of the 
titanium oxide; and an apparatus for practicing the method. The method 
can be employed for producing a titanium metal suitable for various appli- 
cations advantageously from a commercial view point 
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ra « & m j± * en ad ^ H « a? r is n m 1 b R © & ft * ;u > 
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gg 1 b * 5 & 85 2c £ Lt*-/<-7d-L, C cd ^ ^ 

^coJlTtKfCW^ 1 a t *J ^ r tt , « 8? # if lb 

lo^.HltgAf 22 * £ »'ft ^ * > Ls 
ig|»&4ifc:#<&-r* 1 * /b > U 4 * > (Ca^Stf/ 
X ti * > * ( Ca ) ic «k 0 i i cd Wt it * 9 > £ X 7C b „ 
& tf: > £j£Lfc&JB**:/CDllftIfc*£fT-5. £ © J: ^ft 

a flu* . #j * tf . 3 b# m m m l t ?f t> n „ s jt &l m m u 
u a iz m k & <d & m ? 9 > # w m l tz t z. *> -e & n z 
# it 1- & , 

ti tz & m 7 9 v f t ^ -c (± , Ilcf ifiStiSfetU 

c©Hife«aj 2 tM# £ ft £ ^ ? >^^(D@^®s^a 
J£ t± l 0 1 3 ppm X* <k -p tz o 

(lii 3 ) 

i m m m 3 *> o r . s & s s ii > m m o *§ m m m 

lc CI $ 2 0 0 mm © ^ 7 7 7 M^iD 1 d t X x > U 
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X 8 PHI 0 lett»l/T«lS*hfcrt*«*»*S-UX 
4l 0 . 7mxj^$ 1 m ©R^ti 1 £ . 

$ ft > ±g?Uti^?S^* , ^©T;U^>*'^ ( A r ) cd#A 
□ 8a t i Hi P 8b fc«:*F*"*ir**A¥&8#Rtt&ft 
T ^ * t»ca*HD«:B!Srift«ttOi# 4a £ ^ 

E&$ft.£ft£l©*13 i ^ @ 4 fc©|ffll£ttieait«/I«: 

ep ad -r & m « 3s 5 *»Ri? snti»*. 

* . ar IB n # £ ^ J$ $ ft fc Pi $ 4 co T §P co ft SB Id t± . 
f ©HlSfr^ 5ci co $ FbI £ $ t# L- T ± 3ft □ CD 1§I 
K ^ & 3 ft .± SB K (i mf 12 Pi IS 4 4a 
g^nfcH^SAf ( 8 ft ft ft ^£0 22*&#*S£ft* 
IMI:* L *>£gttAft«S8*4#*&0' 26 £ <L CD ± SB it 
K^J&$ftfcJtixlft*#ft;gftfr£ft£3SiAD 27 £ £ 

•ft*£8<D8&ffi?L 2 9 # & tt £ ft fc JR ^ SB 2 8 £ *f f £ & 
JS ^ ? >»©»7cKJCgS la a<0;js#<0#»#KT?3l 

& # . ^ © mm 0!i 3 tc * ^ t „ hu 13 @ 3 (± . & m 
4 c ffi *f m -r <s t*tiB^8Btti't:.aat*fflii^ 

Kiil^lRl{c^LT,^J5~4 5 JK *S Jg co # Jg T- * - A - ^ 
> Lfci^I 3a a< IS: tt £ ft r 0 . c co m M 
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3 <D m m ® 3a t*4)3cl,fc-llb^l ( C0 2 ) W Z. CD * - 
/< - /n > y 1* & #4 m 3a-C?S ? T*rt 4ftft^§±# 
t 4 J: ^ t ft o t ^ 5 . £ > Hul2f^^3 t Pi ^ 4 

+ «8|-r4»# fc.. *5i,>T, S ^ ic 3^ [Si I i 

-5 «fc ^ 19: it s ft t o & « 

i © H » W 3 i: ^ T , tij 15 £ JE # SI 1 1*9 I- > 5 . 
5 M M. »co ft £ t? m it * ;u * a ( CaO) £• # tr & <fc * ^ 
5/ A ( CaCl t ) ^ * 1 0 0 Otl'iP^L-C^gt^-a-^ 
?g M3l & 3 5 0 kg «««AS ntRl5«« 2 }g « $ H r 
43 0 „ * > mi 12 Pi m 4 *M± tTJ 0 it t L T « & L „ 3 

fcfcmi&2*mmztmmi£<»r$<D&&ft& 2 b ti 

c c r* .MiemjS^M 2b*JBj3c-f*tt«3 t PiflS 4 t 
co fe^ (c 3 . 2V*jB*ft^8H-e*fc*ffi*:9JiD'r*'4:* 
11 3 o^ffi 3a -e^gcLfc-^^bj^m^^co^^M 

3a*eor±#Lx^^lSfSi*2 *^ t> ft SP £ Ui £ ^ * i 

(Ca*) H ti * fl> 5/ ? ^ ( Ca) (± Pi S 4 © 0 m ft © ^ ?l 
h 7 >y 7* $ nti^O Pi mAtt&<DM7zft®. 2a 85 
A U4i I fe 1 ffi * JV is 4 * > (Ca')Sl>VXtt * 
;U -> $ ( C a ) li SE K 31 jc & PS # f§ laCO±gp^M(ci^fiJc 

$n/c^AP 27*>t»cico3i7£ig:f£;?Fii 1 a w ± ant * -e 
dcott^T'BiilBll^^AW 22 ^^r;b=j*>^xt^ 
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t ¥ m ft m o . 5 u m ©»*#©i*fl:**>a<a7cRi6 

t^iroHb^i'xi l AS * ;u v * a << * y (Ca*) Si// 
X it 12 )U *> ? A (Ca) K«fc9 3i6«lRJ6LT»raWl;:»7G 
Sn.tfrtfcLfc&JI^* > & ^ # 7t ^ ® 2a Ol-^^i 

§§ la©T^roiR^$P 2 8 W iz * ;Jf > y # & Jg ^ * > 30 

£ l r mm? % . 
. m 8? ^ J£ 2br*o-^<bJ^^^ iiiit'/n-f *> 

(Ca*) Tkxf / >L\t * to >s U (Ca) ffll#i:J; 0. ^ 

la WTMitScLfeX^Vytilf ^ V 3 0 W T I C <t 
0 m * ft T & 3£ i 9 . m 9 Klt*LTStI»f « 

2b t i;c®« 2a, m ^m^Kmrnm urt toHcm* 

-p< DfcLfcl$ft#|pF©iS»Jfi<D8iin*<£i;*. u o 

^^>coa5ERl6^^#>^tt^JK^^> 30 © 

J£ T? £ #c L & ft * fl> is V A £ m M L > C © H * ;U v 

*A*JKgSP28<D£»(Z)8Kaj?L29fr&«#«Ftt2b^i: 

£ m + 9 > 30*<^»tt[4>(c»f€i«lfflflifeur»rjE©lK 
K K f5 * { H 7 Lfc^.Ti^JK^^fl la (i* o@/T^©# 
H ? g lc J: i) ^ o < 0 i §| * ± £ ft . £ f& l> tz X V 

29 



WO 03/038156 



PCT/JP02/10588 



v ft & m * 9 > 30 it z © m i a *> % ft gp k m 

i ©KffrSS 1 ©a«K*i^r, 3. 2V £ M ft ^ 
liiEStf 0 . 6A/cm'co|lM;£mSfi®jgT-g&ft£S 

u m & m. m. s n . in^i i 3 sH8jiifc«fjst7 

S8']artCttAS*ifcKfl:fi5'>tt, * (D&m *< 9 9. 
8ll)(T'fcO,7;.Mv#x^i;i 1 g /» co « t& m JK 

it & n o n&mfttm<t7 9>(omifa%i 2 m m m m 

L X ft o tz CO £ „ »<t^*>«){fc*&*:#JtLT3ll#Wg 
.Jlftx IxRJS«8 la S: 6 cn/do«Ri?5l *±(f, 3 

0 o t: £ r- # £p u co *i ^ ^ ^ IR 0 tb L r A^ias i 

t l£ @ 4 co Pal |i . li I 3 ^ ^ I ii L ^ i 1 U t 

m t x < % & (D &t mmm % 3 1 c ^ ^ t ^ f o 

* 1 0 mm JJ( ± I; * b ft ^ i -5 IC K » 69 I: 1R «) |^ t , 
3 rof IIA^ <fc ? K L , 

flf^snfcjiTt^ift^si 1 a ti , & ic -e <o £ £ 5 t <z> tk £ 

1 0»Ma»Sn,3niiJ:ori7cR«S8 l a co ft iB 
£ X ** > ?; « & JS ^ * > 30£<&£3n.&l*-?5BolX 
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y 30 & + # \z m W £ ft > z. ft iz J: o x 7, y « £ J5 ^ 

fc#fc|$3:3ft^©»c:<0»j€£rt?#S 1 a n & at 0 
ffiSftfc^itfi/^tt&JK* 1 ? > 30 li # 53- & $ ft fc . 

d a> H J56 08 3 T- iT-i 16 ii tc l£ # fi la K & £ ft rt: 
& it 7 9 > I* ^ ft 1* 8 . 2 kg 0 > i fc> ?# £ ft X 

sK > tt .£ K * * > tt 4 . 8 kg 0 9 6 UK 

r* & o fc . £ fz -> <? ft X tK > v # & H 9 y <o & $1 
t± > G . 2-3 0m«*t?U:<»^Jb > ittS!!W3S<«l#SU 
fc* o'-e* -j TlBBEf* C £ £ 0 ^ g C 1 1 I o 15 

fSvlIO. 0 7wt«. ^10. 0 5 HtX> 110. 0 
t w t X * ft 0 . 1 8 wtX^I/tl 0 . L 6 w t « T* & ^> fc „ 

& t „ c: © «b ? k b t m h ft fc x y v ft & m * 9 y 
o. i 3 kg tffli^ air u^jsi (rf>;ai) tifl 

o T 1 0 0 kg/cm 2 cDE^-eJE^RSc^L. it 3 0 JimXi 

m b ft ^ U «y h£*>?*Xx>miS * 'fS & # X *£ 
(TIG & ) tJ:DfiIt»i>T?ia3 0 mm x g $ 1 5 

omm <z> mmw * m l > & ^ -*? * ^ 7 - ? m m (var) * 
*t ^ . as m © m it & m «r m m & * l t ? > 21 m z ?# . 

— # > ± T* f# £ ft ~i U <:/ h ^tf^-^ilSil 
(ALD ?±g£) 3 a - n> 

K a - X W © ^ V v h I: | I I ? fcf — A I W l t 1 ^ 
fc* - A 8? (BBM) (3 J: D«»LT^*>*57*#fc. 
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mizng.T-?mm (var) si;tff-z,^i (ebm) -e 



C * 1 ) 





§g ^ 




m m 


m 




VAR(wtX) 1 


0. 01 


0. 06 


0. 01 


0. 08 


0. 04 


EBM (wtX) 


0. 01 


0. 05 


0. 01 


0. 02 


0. 0 1 



c m m m 4 ] 

t>t£*mm&<o&.fc& & 2 # b j& $ n . c co ?g mi & ^ic: 
urv77-r h^oj^ufcr-r-^j&sn*: n.m 3 cd m m c 
Wris?^ — ft (Dmmmm a z ft? & t) , 

Z ft h - ft co mm 4A«RJEffl«2*KiL, ml 1 2 fi§ @ 3 

n s> - *f co pt ® 4 co # 4B4 (mm 3 t n emm) k. * n ? 

ft il 7C ^ i£ Za ^Utl/T^4, 

■€-LT,fiirSSKJ6§8 1 {C(i.^co#S7C^^ 2aC0± 

£&SK*n**ftigc*4S:An ( j§? ^4* ¥ is ) 3 2 # « 

£ *i T. *J >>> ^/-c.^iiTu^^ 2aCOT^tt§(c:^n^n 
tgcLfc^If ? y 30*<ift*L.;:©*li|JtLfc&** : * 
> 3 0 CO & D 33a ^ W t 5 ^ISP 33 ^ffM $ ti t ^ I) . 
c 0 H i 0tj 4 ©SMilCJs^Tt, fjlHHAfe^J 3 t 
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^lil^MSAP 3 2 h Wi A $ ft tz m ft * 9 > li\ M 
Mftm 2b T-ifigLfc 1 m fJ il< -> 0 A 4 * > (Ca*) & / 
X tt * ;P i") i (Ca) U: «fc 0 51 5c £ ft ^ & IS * * > 30 

m. w m $ n r ^ * . c ©si^tt^ tft f ^ > ( t i o t )■ 

Jfi ft * ;u •> »> A ( C aC 1 2 ) QSf Hi 3 4 £ 5R ft L fz m # 

* ;w v ^ A (Ca) C <t D S jc t ^ g g t* 0- , ggWI? 

c©Ifl?i7^i:|!i$ti, M ft f- * > t £ ft 

* ^ v/ 0- At ©1^1 34£»R*ft-f<&lil — © R M 35i . 
til 15 « «?# §1 7 rt'ji E8Sft,»tt*^i/') A (Ca) 36 £ 
MM -t z m - <» fcfc w. 37 t > 01 * . 7 ;u ^ > # X ( A r ) 
^O^?Stt#X0?!rxi|Aa 8afc#*#ajp 8 b £ £ 

A ¥ IS 8 „ Huie^-<DKi^M 35 P9 © « £ 34 tjfli 

© s is m 37 © tt # a ;i/ s/ * a 36 t * ad & -r * m ^ r 

£tt#9^©iO&#iafc£ffi;i,ffirgH«'&*!l 34 * © *M ft 
*;u->->A€r»Hibr»IHfti3-r*fcft^^ f?S — © f£ 

tfA^^^ffl-cD^/fcim 35 P3©81k«ftit>£|g 
T^a&Mftttcp&'l fl * ;U •> ? A W * > (CaMStf/X 
(i * ;b A (Ca) £ £ l£ L a& . ^g&J&fw^ft^* 
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> £ Iffi-hJl'is'y/*^* > s t; / X (i * ^ y a -e a 5c 
-f * ? > © JI& M it £ *t 7 «k 9 (£ 

9 "C 5 , 

:©Itef1 5 (-*5^T,^ — o^f&m 35 t^-co^iS 
ffl 37 tli.if *«it©J:^i;fi[lLTfc 0. £ tc N x 
fv^Moitj; if £ii/tfcx^>u;*.l!£©;fc/&WS§ 

38 39 £ © fB K # ❖ & £ ft . cti^li 38 ^ 4£ 

39 fc © IB R tt £ ft fc *K A/ h 4 0 t * y h 4 1 £ IC «fc 0 ffi 

#> m # £tir*> o & # s§ i a # -e © ft {* i f r~m m z 

ftr*/i,s/7z»3Sm#m®#§S7rt£#:ic 2& 

Sg^< ^ — CDj^l^ffll 35 © ig » J£ jg tt & fc J: -5 U: $ 

tiT^4,.fti\ K ft? # 11 1 Ci . © Jb 3ft B8 □ It Sfl K t- 

-/<-iDl^I$nTt 7 X -V ~J <D & n tt m # (3 o 

r*5 0>c:n(oJ:-prM# if £ fcftr 

* * HU fg M ^ # f§ 7 ^ H * & 7a 7b t t' n 

« * ft -r *s o ^ £ /c . zi©^®#ii7(c(±pjgp©S)g. 

?nj^;H&m#t^©^®*t 10«<S!R£ft?^6. 

it; ?a r- a m it * 9 y t m it * )\> > 7 a t <d ib tc jg s & 

IIP # & ^ © "C , ffl — (7) K JE 3 5 P»9 T* & <t # *> 7 A 
© ?g Hi & *<±i t IT, S # # 

©iftfi'V'^TJBt L r 2 m \z ft ft . M it * * y \t 
jg-fb*^v7A(Dj^ii!tg(i«fc^T^^:^st>nr^gp© 
aiJijfr&asBrSft*. ^^.T^©^-©jS;j!Sini 37ft© 

34 



WO 03/038156 PCT/JP02/10588 

© ft £ «■ ^ o 

E Jfc Jin 35rt**&KJtS«!>£# 0 ft L.7K^^t/#i^M^fe# 
& It o T ^ H ^ ^ > £ 0 L , $g «l -T * o 

.i<DHJ6W5«)»»«B{i*5^r.rtg5 0 mm & i§ 
$ 8 Omm O^l* ORltlSg 1 & 3 5 Omm S^I 

$ 7 2 Omm O ^ # § ©^g#Sf 7 *^f4Si^S$: 

m m i, > ^2 tc: ^ ^ # -e & <t 9 > o i§ 7c • fl£ f! £ 
I? ^ „ f# £ ft £ Jg * * vlio^T-e^S^M^^Jg?: 

^ m £ 3& 7t & # t ^ (3 a 2 IwTt. 



(«2) 



Na 


^1411 (g) 


M 7C Ink 

m (t ) 


R Jf£? B# 
Rfl (hr) 


@ ^ it 
HI ft Jg 
(wtX) 


Ti0 2 


CaC I z 


1 


4. 6 


0 


950 


24 


1. 883 


2 


4. 6 


100 


950 


1 


0. 127 


3 


4. 6 


100 


950 


3 


0. 085 



m. 2 l£ *J { 7 * II §1 Na 1 co i •? lc & -ft # ;i/ *> 9 A £ ffi ^ 

& ^ -e & -ft ? > £ as 7c l tc m s « . rn.it ^ 9 > « * 

J: ^ lg <t * ^ v ^ A 4> ^ IT ^ A * ^ '> ^ ^ 
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m it fcfc HB^KifttfiTLt 1^4, tt ft a ;i/ 5/ •> 
/» ^ ffl ^ S t- 1 7C L fc 1 ^ I: l± , Wit* 9 > £ tc L 
ii: gi| 4 t -5 K ft A ^ •> A ^< f > )|i ? © ^ ffi t S 
t> . H * # ;u v ? A^m^^A^ria^-r^ro^M L T . 

(Ht/diP-vncSBiii^sftt* t . z <d gij £ l tz m 

ft * A V •) i» (t a 7c C J: 0 £ J& L * > ^ f © H B ic 

^ * > 8fc ^ ti 81 

en m. k # «e -r * * > u t m & ic & an l > wmmfr 
m & m m m t> t> a t m *. z ti & . 
c n Afe m 6 ] 

f ^ > ® a * « a c * ^ t a , att«ti5cs 
r * k ^- >. > t a « « jR jb # » i *^ a sp ^ m o m 

■t c r- . N g| l 2 iz m ■? m M M 6 J3 ^ T t± . £ J£ *S *§& 

© IS gfl fc gfc (* £ ft Sf tb X h -y /< - 1 6 a t C © i iH X 
h9/<-©IIB!eifft4X h v ^ - fg % m S 1 6b Sr d 
*. # Hi *fc fll 1 6 # IS h ft X i> * . 

HuiajR^^H l fcU R ffl « 2 t>«c*«Hl*«r4XS-*- 
^R^^wil5cSPCSPt. £/&Lfc£JI^?> (Ti) *< 
«H»+*n-hJg*oR*»t^&ttO. £ # 5a t& s 

& a * * > # it s £ -e tt & b „ Risg8i©H8tSlW£ 
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f 4, Z <D * 9 > * =y ') - 17 (± m WL «a £ -a t> CD T* ± ft. t 

ttui, hu ta # m tft tti i6 t «k o # ifa s n * . 

hu fa m ffi m m 7 ti „ to^^i^rv^t'lSSti 
T *> 0 . £(B»ffi#a7rtK:J&tt£;h.fc,RJl;g8 1<BB 

«t«sPTascsitt>*ifc»ai««i 1 6 co $ m * h -> - 1 6a 

^P^PC0#H*#7afc. d © # f§ ^ ft 7a CD ± ft ffl □ SB 
^ilt^I# 7b 7a ©TMIMPSPKatf 

t> titzmU 7c fc^i* SftT^i. 

* . m ia # m m m i'6 1± . « « * » 7 

£ ti £ * h y - IE i& ^ § 16b ic J: DKItli 1 cd R It 
T SS! cd i# tfi X K7^-16a ?rlHliKX«±T^ffiJl-^I!) 
3 -ft . cnicioT^^ >X7 U - 1 7 * R 15 * S 1 cDT 

^ L r N mf la ^ ® ^ H 7 co IS ^ 7c ti . 0 ^ ft cd tK 

X 7 'J - 17 £#^1-£CDKffl^£>n6*7VVb*MCD 

S» 18 i'EKSnr 

«y - 1 6a t £ * ft ft M * iz. in f& L aft^fcafti: 
ff «f j&< pT IB <f t-^(8*1f«)il««IsnTjs0, 
ifc,IS#g7 cd H # 7 b (;: i± , K <b ^ ? > l» £ i& A 
1- * tz tb <D m ®m& ^ ® 19 fc* , x*A#8 8*«j£'r 
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6 # X g A □ 8a^t/#X#fcbD 8b t i< S (t <i T P 5 . 

* fc ^ * « 1 3 CO % ft ?K - h 1 3 a <d It »ij © 2f x « A □ 
8 c # K # £ ti . BtjfEcDtfX^AD 8a tffii^ T^f § 
17rti#*7;^VifX (Ar) f ©^Stt^x^i^ 

T lc $6 J^f T* # -s J: -) i: ft ? f ^ 4 , H tc > mte.mmm^ 

# K 1 9 t* .T m tfi R JS « US 2 *tgf&-r*^liliIco3i®i£ 
« * -e 3tt , *fc.*cD±S»#M# 7bco±#T-Y^#l£ 

« & a □ 1 9a & m &t s n . t ©is©»*/w rcttjg 

* ft # g 20 a< m V h ti X ^ * „ 

c co |£ Jfe 6 fli * & K * * « T © 

± o i # $ n ^ o 
5t r . k m m n 1 © jg sp co m m * h /< - 1 6a * w u . 

# X # A □ 8a ^^ggg 7P!i:7;M>#X&$A 

fc - * ( H M * K ) £ ffi <^ r . RjC#«ifc£ft*;i/*> 
->^^ife^^±^9 o otK ia * 9 > * 

7 U - 1 7 • *< it 8t * * S IS S 8 1 ©RifiaJ©ffljS*tt<b 



* /I, 




? co it! T co 7 


0 0 t c 


H ft t S o 








> M *4 © A □ 1 9 a 


£ m ft * 


;u ? A £ f5 # 


Si 


1 ft 




ig A L > d £ J£ ^ 


8 1 ft T* 


« it $ -a- <s . n co 




it L 




« ft * ;i/ •> /» (4 , 


je # n 


l Tftco pgiifgpn 




T* ft 


m 


l . z. co m ffl m <o ± r* (i m m 




n 


<5 . 










n 


1 ft 






, fl }]y iy 


? A ( C a ) £ IS *D 
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T 


co 


gg 


H 




T & 


















CO 






iz 


U T 


cr rjt- as 
M> ^ SS 


1 I*- /X. J»C> to J9c Z c ft £ BE 




* 


41 




ft 


_x ^ 
a: 




K J& 5: j% ZO T* S ff L/ ft ^ 








A 


□ 


1 9 a 


* N b> K It 








o 














ia 




7 






rt - EZ.DT t 

i? fi 1 


3^ ✓rv -Ir ~k 1 f\ rtfc. bb /a 4db \ 

S: -r <D £ £ 1 0 fa ff 






(W 










At f HS71 . — '„ y*A* Ittfr *\ -A, rn , . t — 

— y (0 7jv-# B& ) £ ffl t> T R 




it 


l 


CO 


H 


Si BP 


co S m. £ 


& * ± if > m it * ji> > 0 A 


co m 






>3 






# . x h 


■y - IE $h m M. 16b£fFi&£ 


* r 




ill 




V 




- 16a £ 












> 




U - 1 7 £ 


T^co^H l 8 ^ tfi S * . 


3 CO 


7 




> 






- 17 £ § 


n 1 8 ^ -c <$ *P -r -5 o 



m m ± © fij m sj ^ 44 





% O ^fe JR 




J: nif 


it g< 


w s © is 




Jg CO £ 




9 > z m 








> 0 jg A t 


^fiJcL/c^s^-^ > © m ai €r S ^ 


» 




t ^ °r ^ 




r t> ^ 


co r* 




W t- 


. ^ fiS -r * 


ilf ^ >fco@^^miiJSco$iJ 


® *< °T 


#g r* 




coffl^tcjiL^^jR^^ > z am 


« l- W 


*J 1- 
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it # <o m m 

1. Wt it f- 9 > (Ti0 2 ) ft m J§ 7C L T & Jg * * > (Ti) ft 
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